(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
30 October 2003 (30.10.2003) 




(10) International Publication Number 

PCT WO 03/088844 Al 



(51) International Patent Classification 7 : A61B 17/072 

(21) International Application Number: PCT/US03/1 1643 

(22) International Filing Date: 15 April 2003 (15.04.2003) 
(25) Filing Language: English 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CR CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, TL, IN, IS, JP, KE, KG, KR KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD ( MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, 
VC, VN, YU, ZA, ZM, ZW. 



(26) Publication Language: English 
(30) Priority Data: 



60/372,532 



15 April 2002 (15.04.2002) US 



(71) Applicant: COOK BIOTECH INCORPORATED 

[US/US]; 3055 Kent Avenue, West Lafayette, IN 47906 
(US). 

(72) Inventors: ZUBIK, Joseph, W.; 352 S. College, Keller, 
TX 76248 (US). McALEXANDER, Chad, S.; 1 18 S. 9th 
Street, Apt. 3, Lafayette, IN 47901 (US). PATEL, Umesh, 
H.; 1135 Kingswood Road, West Lafayette, IN 47906 
(US). 

(74) Agent: MILZ, Michael, E.; Brinks Hofer Gilson & Lione, 
P.O. Box 10087, Chicago, IL 60610 (US). 



(84) Designated States (regional): AR1PO patent (GH ; GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG. ZM. ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT LU, MC, NL, PT, RO, 
SE, SL SK, TR), OAPI patent (BE BJ, CF, CG. CI, CM, 
GA, GN. GQ, GW, ML, MR, NE, SN, TD. TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two- letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



00 
00 
00 

© — — 

m (54) Title: APPARATUS AND METHOD FOR PRODUCING A REINFORCED SURGICAL STAPLE LINE 

Q (57) Abstract: An apparatus for use with a surgical stapler to provide a reinforced surgical staple line. The apparatus includes an 
^ applicator (20) that carries a first and second bioimplantable material (30,50) connected by a hinge (40). an applicator clip may be 
^ provided to releasably secure the first and second bioimplantable material onto the applicator. 
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APPARATUS AND METHOD FOR PRODUCING 
A REINFORCED SURGICAL STAPLE LINE 

5 RELATED APPLICATIONS 

[001] This claims the benefit of U.S. Provisional Application Serial No. 
60/372,532, filed April 15, 2002, entitled "Apparatus And Method For 
Producing A Reinforced Surgical Staple Line". 

10 TECHNICAL FIELD 

[002] The present invention relates to an apparatus for use with a 
surgical stapler to provide a reinforced surgical staple line. The present 
invention also relates to a kit for use with a surgical staple device as well as to 
a method of retrofitting a surgical stapler to provide reinforced surgical 
15 fastener lines. 

BACKGROUND OF THE INVENTION 

[003] One of the more commercially successful innovations in surgical 
procedures in recent years is the development of surgical stapler devices. 

20 These devices are designed to simultaneously cut and seal an extended 
segment of tissue in a patient, vastly reducing the time and risks of such 
procedures. Typically, a surgical stapler comprises two stapler arms, one 
containing one or more lines of multiple staples and a second containing a 
corresponding structure to bend each of the staples into a closed position. 

25 For many applications, a surgical blade is included in the device to quickly 

sever tissue between the lines of staples. Those stapler devices employing a 
cutting blade are referred to as "anastomotic staplers" and those used without 
a cutting blade are referred to as "non-anastomotic staplers." 

[004] In the operation of a typical anastomotic stapler, the two stapler 

30 arms are positioned around tissue to be cut and then locked firmly together. 
In one motion, the user actuates the stapler device, which simultaneously 
installs two or more lines of staples through the tissue and cuts a line down 
the middle of the staple lines. In this manner, the user can quickly cut and 
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seal tissue at the same time. This procedure is much faster than using a 
conventional process of cutting with scissors or a scalpel and then laboriously 
sealing the incision with sutures. As a result, patient care is dramatically 
improved by minimizing bleed time from the surgical site and significantly 
increasing the speed with which an operation can be completed. 

[005] For some procedures, the use of bare staples, with the staples 
in direct contact with the patient's tissue, is generally acceptable. The 
integrity of the tissue itself will normally prevent the staples from tearing out of 
the tissue and compromising the seam before healing has occurred. In 
certain circumstances, however, the tissue that is being sealed is too fragile to 
securely hold the staples in place. In these instances, the tissue will tend to 
rip at or near the staple lines, slowing healing and possibly leading to serious 
complications. 

[006] One area where fragile tissue is of particular concern is the use 
of stapler devices in lung tissue, and especially lung tissue that is affected by 
emphysema or similar condition. Diseased lung tissue is very fragile and, in 
extreme cases, will readily tear through unprotected staple lines. With the 
growing use of surgical staplers in operations on diseased lung tissues such 
as bullectomies and volume reduction procedures, it has become increasingly 
important to develop some reliable means to protect fragile tissue from tissue 
tears due to surgical staples or surgical stapling procedures. Moreover, when 
staples are used, it is desirable to reduce any leakage around the staples. 

[007] It is known to use bovine pericardial tissue as a staple line 
reinforcement sleeve. During an operation, a surgeon staples and cuts 
through both the bovine pericardial tissue and the patient's lung tissue in order 
to perform the lung resection procedure. Once the staples are in place, the 
surgeon must then cut the suture lines holding the bovine pericardial strips in 
place and remove the polyethylene backing material and sutures. 

[008] Other staplers such as endoscopic staplers present other 
difficulties. An endoscopic stapler is constructed to allow the stapler to be 
inserted through a small incision and then operated remotely within a patient's 
body by the surgeon. To accomplish this, most endoscopic staplers comprise 
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shorter stapler arms (or "jaws") that are connected together on a fixed pivot 
point in a scissors fashion. The stapler arms are generally mounted remote 
from the surgeon's actuation means through an extended staff. 

[009] This construction presents a number of unique problems. First, 
5 it has been found that the scissors-like construction of the stapler arms tends 
to entrap tissue within the pivot point. This can cause fouling problems within 
the pivot point. Additionally, the remote nature of the endoscopic stapler can 
make removal of excess reinforcement material difficult from the surgical site. 
Finally, secure retention of reinforcement material on remote arms is a major 

10 concern for a surgeon. 

[010] In light of these problems, it is one purpose of the present 
invention to provide an improved staple line reinforcement material for use on 
a stapler that will fully protect surgical staple lines while being easy to prepare 
and use. It is another purpose of the present invention to provide an 

15 improved staple line reinforcement material that addresses problems unique 
to endoscopic staplers. These and other purposes of the present invention 
will become evident from review of the following specification. 

SUMMARY OF THE INVENTION 

20 [01 1] The present invention provides a device for reinforcing surgical 

staples for surgical staplers. Surgical staplers are known and generally 
include a jaw that can pivot from an open to a closed position. The jaw has a 
first working surface and a second working surface that is opposed to the first 
working surface. When the jaw is closed the first and second working 

25 surfaces are in close relation to each other. 

[012] The device of the present invention includes an applicator strip 
that has a first end, a second end, a first face, and a second face. A first 
bioimplantable material has a first face that is adapted to be removably 
secured to a first working surface of a jaw of a surgical stapler and a second 

30 face that is juxtaposed on the first face of the applicator. A second 

bioimplantable material has a first face that is adapted to be removably 
secured to a second working surface of a jaw of a surgical stapler and a 
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second face that is juxtaposed on the second face of the applicator. A hinge 
is provided to connect the first bioimplantable material to the second 
bioimplantable material. 

[013] Preferably, the first bioimplantable material, the second 
5 bioimplantable material, and the hinge are made of the same material. More 
preferably, the first bioimplantable material, the second bioimplantable 
material, and the hinge are formed from a single length of material. In this 
case, the bioimplantable material includes a first end, a second end, and a 
hinge located between the first and the second end. In addition, in this more 

10 preferred embodiment, the hinged portion is adjacent one end of the 

applicator strip such that the first and second end of the bioimplantable 
material are adjacent the end of the applicator strip opposite the end where 
the hinge is located. In this more preferred embodiment, the device may 
include an applicator clip that removably engages the first and second ends of 

15 the biocompatible material to hold them in contact with the corresponding end 
of the applicator strip. 

[014] In another embodiment of the present invention, a kit for 
applying a biocompatible material to the working surface of a jaw of a surgical 
fastener to produce a reinforced surgical fastener line includes an applicator 

20 strip having a first face and a second face, a first bioimplantable material 

having a first face adapted to attach to a first jaw of a surgical stapler and a 
second face in juxtaposed relation with the first face of the applicator strip, a 
second bioimplantable material having a first face adapted to attach to a 
second jaw of a surgical stapler and a second face in juxtaposed relation with 

25 the second face of the applicator strip, a hinge connecting the first 
bioimplantable material to the second bioimplantable material, and a 
biocompatible adhesive that removably secures the first and second 
biocompatible material to the working surface of the jaw. In one embodiment, 
the kit includes a plastic container that is sterilized and hermetically sealed. 

30 [015] The present invention also contemplates a method of retrofitting 

a surgical fastener that has a jaw with opposed working surfaces to provide 
reinforced surgical fastener lines. The method includes providing an 
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applicator strip that has a first face and a second face, and a bioimplantable 
material having a first face and a second face with the first face in contact with 
the first and second face of the applicator strip, providing a bioimplantable 
adhesive to the second face of the bioimplantable material, and releasably 
5 attaching the biocompatible material to the working surfaces of the jaw. 

[016] Accordingly, the present invention is capable of equipping any of 
the known surgical fastener devices to produce reinforced suture lines by 
releasably attaching the first and second bioimplantable material onto an 
applicator such that the first and second bioimplantable materials will be 

10 manually lined up with the working surfaces of the jaw of a surgical fastener 
device. Advantageously, the device of the present invention is easier to 
prepare and use on an endoscopic surgical stapler than previous staple 
reinforcement devices. In addition, the ease of preparing the stapler with the 
device allows the stapler to function more effectively than has previously been 

15 possible. Finally, the device of the present invention is easier to manufacture 
than other known similar devices and therefore it represents an economical 
solution to the problems identified above. 

[017] In light of the foregoing, the present invention solves the various 
drawbacks found in the prior art. To be more specific, the present invention 

20 provides a device and method for producing reinforced surgical fastener 

suture lines that may be used with any type of surgical fastener, regardless of 
the type of surgical fastener and/or the particular shape of the surgical 
fastener. The device of the present invention therefore eliminates the need to 
create custom made surgical fasteners and/or custom made surgical 

25 fasteners in order to form reinforced suture lines. 

[018] The present invention also accomplishes the formation of 
reinforced surgical fastener suture lines without increasing the number of 
surgical fasteners within a given area, thereby minimizing the burdens 
associated with aligning the surgical fasteners in the cartridge with the 

30 fastener-closing depressions and/or interlocking retaining elements in the 

anvil. The present invention also does not require custom made disposable 
anvil and cartridges, thereby reducing the costs associated with providing an 
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improved and fortified surgical fastener suture line. Finally, the device of the 
present invention is capable of maintaining the bioimplantable material in 
position next to the cartridge and/or anvil without the use of stitching or the 
use of a buttress member that must be removed from the surgical site 
5 following the application of the fasteners. Thus, the present invention offers 
wide versatility with a number of different surgical fasteners to produce 
reinforced surgical fastener suture lines. The fortification of surgical fastener 
suture lines can serve many beneficial purposes, such as providing improved 
vascular hemostasis, and, in the case of a pneumectomy, overcoming the 
10 natural distension of the body tissue around the surgical fasteners to achieve 
total air occlusion. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[019] FIG. 1 is a perspective view of the device according to the 
15 present invention. 

[020] FIG. 1 B is a top view of the device shown in FIG. 1 A. 
[021] FIG. 1C is a side view of the device shown in FIG. 1A. 
[022] FIG. 2A shows a step in the construction of the device according 
to the present invention. 
20 [023] FIG. 2B shows another step in the construction of the device 

according to the present invention. 

[024] FIG. 3A shows a step in the use of the device of the present 
invention where the device is being inserted into the jaw of a stapler after the 
adhesive has been applied. 
25 [025] FIG. 3B shows another step in the use of the device of the 

present bioimplantable invention where the jaw of the stapler is being closed 
to join the strip of bioimplantable material to the working surface of the arms 
of the jaw of the stapler. 

[026] FIG. 3C shows another step in the use of the device of the 
30 present invention where the applicator clip is removed. 
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[027] FIG. 3D shows another step in the use of the device of the 
present invention where the jaws of the stapler are opened and the applicator 
strip is removed. 

5 DESCRIPTION OF THE INVENTION 

[028] The present invention is an improved device for use in 
reinforcing staple lines created by a surgical stapler. In general, a 
conventional surgical stapler has a jaw that has two separate arms that can 
be lockett together so that the working surface of each arm is in close contact. 

10 One arm of the jaw is loaded with one or more rows of surgical staples. The 
other arm is configured to bend each of the staples contained in the one arm 
into a closed position. 

[029] In one particular operation, the two arms of the jaw are locked 
together with each arm positioned on either side of the tissue to be sealed. 

15 Once the surgeon assures that the jaw is properly positioned, the staples are 
fired to seal the surgical site. In an anastomotic stapler device, the staples 
are fired simultaneously with the slicing of the tissue by a cutting blade. The 
result is a rapid and accurate cutting and sealing of a patient's tissue that is 
much faster than previous cutting and suturing techniques. 

20 [030] As has been noted, while commercially available staplers 

function well for many cutting and sealing applications, problems have been 
experienced with the placement of staples in relatively weak and fragile 
tissue, such as the lung tissue of emphysema patients. The need for some 
form of staple reinforcement has been recognized, but until the present 

25 invention no fully adequate staple reinforcement device has been available. 

The present invention, however, overcomes many of the problems previously 
experienced with such devices. 

[031] One embodiment of the staple reinforcement device 1 0 of the 
present invention is shown in FIGs. 1A-1C. Referring now to FIG. 1 A, a 

30 perspective view of the device 10 for producing reinforced surgical fastener 
suture lines in accordance with a first embodiment of the present invention is 
shown. More specifically, the apparatus 10 of the present invention includes 
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an applicator 20, a first bioimpiantable material 30, a second bioimplantable 
material 50, and desirably an applicator clip 60. 

[032] The applicator 20 has a first end 22, a second end 24, a first 
face 26, and a second face 28 (see FIG. 2A). The applicator is generally 
formed in a shape to conform to the working surfaces of the arms of the jaw of 
a surgical stapler. In most instances, the shape will be rectangular. It will be 
understood by those of skill in the art that the shape of the applicator strip will 
not affect the use or performance of the device 10. The applicator is formed 
having substantially the same dimensions as the arms of the stapler such that 
the assembled device can be placed between the open arms, and when the 
arms of the jaw of the stapler are closed, at least a portion (preferably a 
portion of the first end) of the applicator is exposed. Accordingly, the 
applicator has a shape suitable to hold the bioimplantable material, as will be 
discussed below, while providing the user with a convenient and easy way of 
positioning and aligning the device between the jaw of the stapler. 

[033] The applicator may be formed of any suitable material such as 
foam or the like, so long as the applicator can be provided in a sterile manner. 
The applicator is preferably constructed from a deformable yet resilient 
substrate, such as foam plastic, rubber, and/or any number of suitable 
materials having similar properties. The deformable and resilient nature of the 
applicator is desirable because it provides for a more even distribution of 
pressure between the working surfaces of the jaw of a surgical fastener and 
the first and second bioimplantable materials, respectively, when the jaw of 
the surgical fastener is closed to force the working surfaces into contact with 
the first and second bioimplantable material By providing a uniform 
distribution of pressure, the applicator ensures that the first and second 
bioimplantable materials will more readily conform to the shape and contour of 
the working surfaces during the step of closing the jaw of the surgical 
fastener. 

[034] The first bioimplantable material 30 has a first end 32, a second 
end 34, a first face 36, and a second face 38 (see FIG. 2A). When the device 
10 is assembled, the first end 32 is located adjacent the first end 22 of the 
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applicator while the second end 34 is located adjacent the second end 24 of 
the applicator. In addition, the second face 38 is in juxtaposed relation with 
the first face 26 of the applicator. Typically, when the device is assembled, 
the second face 38 contacts the first face 26 of the applicator. 
5 [035] Similarly, the second bioimplantable material 50 has a first end 

52, a second end 54, a first face 56, and a second face 58 (see FIG. 2A). 
When the device 10 is assembled, the first end 52 is located adjacent the first 
end 52 of the applicator while the second end 54 is located adjacent the 
second end 54 of the applicator. In addition, the second face 58 is in 
10 juxtaposed relation with the second face 28 of the applicator. Typically, when 
the device is assembled, the second face 58 contacts the first face 28 of the 
applicator. 

[036] A hinge 40 is provided to connect the first bioimplantable 
material 30 with the second bioimplantable material 50. Preferably, the hinge 

15 connects the second end 34 of the first bioimplantable material with the 

second end 54 of the second bioimplantable material. When the device is 
assembled, the hinge is located adjacent the second end 24 of the applicator. 
By providing a hinge in this location, when the device 10 is inserted into the 
open jaw of the stapler, there will not be any extending ends of the 

20 bioimplantable material that would complicate positioning of the 
bioimplantable material on the working surfaces of the jaw. 

[037] In a preferred embodiment of the present invention, the first 
bioimplantable material is the same as the second bioimplantable material. In 
addition, it is desirable that the hinge be formed from the same material as the 

25 first bioimplantable material and the second bioimplantable material. In a 
more preferred embodiment, the first bioimplantable material, the second 
bioimplantable material, and the hinge are formed from a single length of 
material. 

[038] The bioimplantable material may be selected from any known or 
30 contemplated material that may be implanted into a mammalian body. 

Suitable bioimplantable material includes, but is not limited to, extracellular 
matrices, suitable pericardium or dura matter from equine, porcine, bovine, 
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ovine, and human, as well as bio-compatible synthetic bioimplantable 
materials. It is also contemplated that materials such as cat gut (collagen 
derived from sheep intestinal submucosa), polyglycolic acid, polylactic acid, 
copolymer blends of polyglycolic and polylactic acid, reconstituted collagen, 
5 polyesters, polyamino acids such as casein, albumin and the like, polyhydric 
alcohol polymers such as polyvinyl alcohol, cellulose glycolic acid ethers and 
esters of alpha-cyanoacrylic acid such as methyl alpha-cyanoacrylate may be 
useful. 

[039] Naturally occurring biomaterial, such as collagen, is highly 

10 desirable. In particular, a specially derived collagen material known as an 
extracellular matrix (ECM), such as small intestinal submucosa (SIS) is 
preferred. Besides SIS, examples of ECM's include pericardium, stomach 
submucosa, liver basement membrane, urinary bladder submucosa, tissue 
mucosa, and dura matter. SIS is particularly useful, and can be made in the 

15 fashion described in U.S. Pat. 4,902,508; U.S. Pat. 5,733,337; 17 Nature 
Biotechnology 1083 (Nov. 1999); PCT published application WO 98/22158. 
Irrespective of the origin of the ECM material (synthetic versus naturally 
occurring), the ECM material can be made thicker by making multilaminate 
constructs, for example SIS constructs as described in U.S. Patents 

20 5,968,096; 5,955,110; 5,885,619; and 5,711,969. 

[040] In addition to xenogenic biomaterials, such as SIS, autologous 
tissue can be harvested as well, for use as the bioimplantable material. 
Additionally Elastin or Elastin Like Polypetides (ELPs) and the like offer 
potential as a material with exceptional biocompatibility. 

25 [041] In a preferred embodiment, the bioimplantable material is an 

ECM marketed as Surgisis™ soft tissue graft from Cook Biotech Inc. This 
material may be provided as a single ply, two-ply, four-ply or any suitable ply 
as desired. Of course, the thickness of the resulting material will depend on 
the number of plies (layers) used. A four-ply SIS material is desirable. The 

30 thickness of the SIS™ material can be adjusted to address the needs of the 
intended use by adjusting the number of plies (layers). The material should 
not be too thick because it will then inhibit staple penetration. On the other 
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hand, if the material is too thin, an effective seal may not be obtained. When 
a Surgisis™ soft tissue graft material is used, a desired thickness is between 
about 0.30 and 0.40 mm. 

[042] As noted above, the device of the present invention preferably 
5 includes an applicator clip 60. The applicator clip is dimensioned to surround 
the first and second bioimplantable materials that have been placed on the 
applicator. When the device is assembled, the applicator clip holds the first 
end 32 and the second end 52 of the respective first and second 
bioimplantable materials in substantial contact with the applicator. As a result, 

10 the first and second bioimplantable materials are more easily transferred to 

the working surfaces of the jaw of the surgical fastener. In addition, the clip is 
dimensioned such that it can be easily removed from the applicator before the 
bioimplantable material is transferred to the working surfaces of the jaw of the 
stapler. In particular, the applicator clip is dimensioned such that it has at 

15 least a single wall to define an aperture 62 in which the applicator can be 
slidably received. 

[043] Referring now to FIGs. 2A and 2B t the assembly of the device 
according to the present invention is shown. Assembly of the device will now 
be described. A first and second bioimplantable material connected by a 

20 hinge having dimensions suitable for mating with the arms of a surgical 
stapler is provided. An applicator strip having substantially the same 
dimensions as the first and second bioimplantable material is provided. With 
specific reference to FIG. 2A, the applicator strip, the first and the second 
bioimplantable materials are each rectangular in shape. The hinge portion is 

25 located adjacent the second end of the applicator strip while the first ends of 
the first and second bioimplantable material are located adjacent the first end 
of the applicator. With specific reference to FIG. 2B, the first and second 
bioimplantable material and the hinge are provided as a single piece of 
material so that the material is folded over the applicator. 

30 [044] To secure the bioimplantable material onto the applicator, the 

applicator clip is slidably attached onto the applicator by moving it in a 
direction from the second end of the applicator toward the first end. When 
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assembled, the first end of the applicator clip is adjacent the first end of the 
applicator. Advantageously, the free ends of the first and second 
bioimplantable materials are held in place until the applicator clip is removed. 
The device of the present invention is now ready for use with a surgical 
5 stapler. 

[045] The device of the present invention produces reinforced surgical 
fastener suture lines by equipping the jaw of a surgical fastener applying 
device with a first bioimplantable material and a second bioimplantable 
material such that, when clamped about a portion of body tissue and fired, the 

10 surgical fastener applying device will fixedly attach the first and second 

articles of bioimplantable material between a plurality of surgical fasteners 
and the subject body tissue. Positioning the first and second bioimplantable 
materials in this fashion effectively minimizes the degree to which fluid 
leakage and/or tissue tearing occurs along the suture line. The propensity for 

15 fluid leakage is reduced in that the first and second bioimplantable materials 
provide a more uniform distribution of pressure along the surgical fastener 
suture line, thereby increasing the contact area between the compressed 
portions of body tissue. The propensity for tissue tearing is also reduced 
because the first and second bioimplantable materials provide added 

20 structural support between the subject body tissue and the surgical fasteners, 
thereby reducing the tendency of the individual surgical fasteners to tear 
through diseased and/or weakened body tissue. 

[046] The device of the present invention is designed for use with any 
number of surgical fastener devices, including but not limited to those having 

25 pivotally related jaw members, such as those disclosed in U.S. Pat. No. 

4,354,628 to Green and U.S. Pat. No. 5,141,144 to Foslien et aL, and those 
having linearly translatable jaw members, such as those disclosed in U.S. Pat. 
No. 4,568,009 to Green and U.S. Pat. No. 4,508,253 to Green. 

[047] Referring collectively to FIGS. 3A through 3D, the method of 

30 retrofitting a surgical stapler is schematically shown. A portion of the stapler 
having a jaw 70 with a first arm 80 and a second arm 90 is shown. The first 
and second arms each have a working surface 82 and 92, respectively. 
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[048] In order to equip a surgical fastener device (i.e., stapler) to 
produce reinforced surgical fastener suture lines in accordance with the 
present invention, a releasable bond must be formed between the first and 
second bioimplantable material and the working surfaces of the jaw of the 
5 surgical fastener such that the first and second bioimplantable materials may 
be removed from the applicator and temporarily positioned on the working 
surfaces of the jaw of the surgical fastener. In a preferred embodiment, and 
as shown in FIG. 3A, a releasable bond is provided by applying an effective 
amount of an adhesive 100 to the first face of the first and second 

10 bioimplantable materials. 

[049] The adhesive 100 is in general a tacky liquid substance that is 
biocompatible. The adhesive may include, but is not necessarily limited to, a 
hydrogel, hydroxypropylmethyl cellulose, propylene glycol, and similar 
materials. It is understood by one of skill in the art that a wide variety of 

15 different adhesives may be used, including but not limited to contact 

adhesives, such as polyacrylamides and natural gum rubbers applied during 
the manufacturing process, and hydrogels and other similar compounds which 
may be applied at the time of use. With specific regard to those adhesives 
applied during the manufacturing process, it is also contemplated to provide a 

20 protective film or covering over the adhesive layer to maintain the 

bioimplantable material sterile prior to use. The use of such a protective film 
may also reduce the amount of time required to prepare the device for use 
because the user would not have to spend time manually applying the 
adhesive to the first and second bioimplantable materials, as described 

25 above. Rather, the user could simply peel away the protective film to reveal 
the adhesive on the first and second bioimplantable materials. 

[050] It is also contemplated that the first and second bioimplantable 
materials may be temporarily attached to the working surfaces of the jaw by 
applying the adhesive directly to the working surfaces. In this arrangement, 

30 the surgical fastener may then be closed about the applicator to form the 
requisite temporary bond between the working surfaces of the jaw and the 
bioimplantable material such that the surgical fastener may be thereafter 
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opened with the bioimplantable material temporarily affixed to the working 
surfaces of the jaw. 

[051] Alternatively, it is possible to design the jaw with pneumatic 
suction capability such that a suction bond forms between the bioimplantable 
5 material and the working surfaces of the jaw when the surgical fastener is 
closed onto the applicator. This could be accomplished by providing an air 
line in fluid communication with each working surface and drawing air into the 
plane defined by the working surface in an amount sufficient to form a bond 
between the working surface and the bioimplantable material. 

10 [052] Thereafter, the assembled device 10 is moved toward the open 

arms of the stapler with the second end of the applicator moving toward the 
pivot point of the jaw. The applicator has a length that is somewhat greater 
than the length of the arms. By dimensioning the applicator in this fashion, 
the applicator can be inserted between the open arms to the pivot point such 

1 5 that the second end of the applicator is adjacent the pivot point of the jaw. 
This aids in aligning and positioning the bioimplantable members in 
conjunction with the working surfaces of the arms. 

[053] As shown in FIG. 3B, the arms of the stapler are then moved to 
a closed position such that the first face 36 of the first bioimplantable material 

20 contacts the working surface 82 of one arm 80 and such that the first face 56 
of the second bioimplantable material contacts the working surface 92 of the 
other arm 90. The arms are maintained in a closed position for a given period 
of time. The adhesive 100 forms a sufficient, yet temporary bond between the 
first and second bioimplantable materials and the working surfaces of the jaw 

25 surgical fastener such that, when the surgical fastener is opened from the 
previously clamped position, the first and second bioimplantable materials 
remain releasably attached to the working surfaces of the jaw of the surgical 
fastener. 

[054] As shown in FIG. 3C, the applicator clip is removed before 
30 opening the jaw. Then, as shown in FIG. 3D, the jaw can be opened so that 
the applicator can be removed. The surgical fastener is then fully equipped 
with the first and second bioimplantable materials so that the working surfaces 
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may be positioned about a section of body tissue to form a reinforced surgical 
fastener suture line in accordance with the present invention. 

[055] The device of the present invention effectively ensures a 
consistent method of engagement with the particular surgical fastener so that 
5 the first and second bioimplantable materials will always be applied to the 

working surfaces of the jaw of the surgical fastener in the desired and proper 
manner. In addition, the device of the present invention allows a physician to 
quickly and easily retrofit a prior art surgical fastener to produce reinforced 
suture lines without undertaking painstaking efforts to properly position the 

10 bioimplantable material on the surgical fastener. 

[056] With reference now to FIG. 3D, the surgical fastener is ready for 
use. In this condition, the first and second bioimplantable materials are 
releasably disposed on the working surfaces of the jaw. 

[057] In a typical configuration, one arm of the jaw will be equipped 

15 with a fastener cartridge having at least one row of fasteners, while the 
second arm will be furnished with an anvil having fastener-closing 
depressions and/or interlocking retaining elements aligned with the row of 
fasteners. The surgical fasteners used may include, but are not necessarily 
limited to, conventional staples and/or two-piece interlocking fasteners 

20 constructed from metal and/or non-metallic resinous material. When using 
with conventional staples, the present invention ensures that the surgical 
fastener will drive the staple legs through the one bioimplantable material 
(either the first bioimplantable material or the second bioimplantable material, 
depending on which arm carries the fasteners), the subject body tissue, and 

25 the other bioimplantable material before being cinched by depressions formed 
in the other arm to secure the first and second bioimplantable materials on 
either side of the subject body tissue. 

[058] With regard to two-piece surgical fasteners, use of the device of 
the present invention will similarly ensure that the legs of the fasteners will be 

30 driven through the first bioimplantable material, the subject body tissue, and 
the second bioimplantable material before being interlocked with retainer 
members disposed within an arm of the jaw to secure the first and second 
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bioimplantable materials about the compressed body tissue. As such, the 
surgical fastener may create a reinforced surgical fastener suture line by 
simply closing the first and second arms of the jaw upon a portion of body 
tissue and firing a surgical fastener applying device to drive fasteners from 
5 one arm to sandwich a portion of body tissue between the first and second 
bioimplantable materials. 

[059] Advantageously, the present invention contemplates a kit that 
includes a vacuum molded plastic container that is sterilized and hermetically 
sealed and contains the device of the present invention and the adhesive in a 

10 convenient and ready-to-use condition. In a preferred embodiment, the 

device of the present invention will be prepared at the manufacturing site. In 
other words, the first and second bioimplantable materials will be disposed on 
the applicator, and the clip, when provided, will be located on the applicator. 
In this arrangement, the device of the present invention can be quickly and 

15 efficiently used to prepare a surgical fastener device for producing reinforced 
surgical fastener suture lines. 

[060] Alternatively, the kit of the present invention may include an 
inner pouch formed from high density polyethylene, such as that marketed 
under TYVEK, which is then sealed to provide a sterile environment. The 

20 inner pouch contains the bioimplantable material, the applicator, and the clip. 
The inner pouch may then be placed into an outer pouch, which is preferably 
formed from high density polyethylene (e.g., TYVEK) and provides a sterile 
environment for the inner pouch. Both the inner pouch and, where provided, 
the outer pouch can be packaged in a carton or similar container. 

25 [061] The surgical stapler can be retrofitted to provide reinforced 

stapler lines in the following manner. The device of the present invention and 
the tube of adhesive are removed from the sterile package. Then, the 
adhesive is spread onto the first face of the first and second bioimplantable 
materials. The applicator is then positioned in general alignment with the 

30 working surfaces of a jaw of a surgical fastener. The arms of the jaw are 

closed onto the adhesive-coated first and second bioimplantable materials to 
compress the applicator. The applicator clip is removed so that the 
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bioimpiantable material can be transferred to the working surfaces of the arms 
of the jaw. The arms of the jaw are then opened with the first and second 
bioimpiantable materials adhered to the working surfaces. The applicator is 
removed and then the working surfaces of the arms of the jaw are positioned 
over a designated portion of body tissue. The arms are closed about the 
subject body tissue. The fasteners are fired to form a reinforced surgical 
fastener suture line. The arms of the jaw are opened and the fastener is 
removed from the site of the suture line. 

[062] While there have been described what are presently believed to 
be the preferred embodiments of the invention, those skilled in the art will 
realize that changes and modifications may be made thereto without 
departing from the spirit of the invention. It is to be understood that the 
invention can be carried out by specifically different equipment and devices, 
and that various modifications, both as to the equipment details and operating 
procedures, can be accomplished without departing from the scope of the 
invention itself. 
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CLAIMS: 

1 . An apparatus for use with a surgical stapler to provide a 
reinforced surgical staple line comprising: 

an applicator strip having a first face and a second face; 

a first bioimplantable material having a first face adapted to attach to a 
first jaw of a surgical stapler and a second face in juxtaposed relation with the 
first face of the applicator strip; 

a second bioimplantable material having a first face adapted to attach 
to a second jaw of a surgical stapler and a second face in juxtaposed relation 
with the second face of the applicator strip; and 

a hinge connecting the first bioimplantable material to the second 
bioimplantable material. 

2. The apparatus of claim 1 wherein the first bioimplantable 
material and the second bioimplantable material comprise a length of a single 
material. 

3. The apparatus of claim 1 wherein the first bioimplantable 
material, the second bioimplantable material, and the hinge all comprise the 
same material. 



4. The apparatus of claim 1 wherein the first bioimplantable 
material, the second bioimplantable material, and the hinge are formed from a 
single length of material. 
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5. The apparatus according to any of the preceding claims, 
wherein the first bioimplantable material has a first end and a second end, 
and the second bioimplantable material has a first end and a second end, 
such that the second end of the first bioimplantable material and second end 
of the second bioimplantable material are hingedly connected together. 

6. The apparatus of claim 5 wherein the applicator strip has a first 
end and a second end such that the first end of the first bioimplantable 
material and the first end of the second bioimplantable material are adjacent 
the first end of the applicator strip. 



7. The apparatus of claim 6 further comprising an applicator clip, 
wherein the clip contacts the first face of the first bioimplantable material such 
that the second face of the first bioimplantable material contacts the first face 
of the applicator strip, and wherein the clip contacts first face of the second 
bioimplantable material such that the second face of the second 
bioimplantable material contacts the second face of the applicator strip. 

8. The apparatus according to any of the preceding claims, 
wherein the applicator strip has a longitudinal length that is greater than that 
of the first and second jaws of the surgical stapler such that a portion of the 
applicator strip extends beyond an end of the first and second jaws. 

9. The apparatus according to any of the preceding claims, 
wherein the applicator strip, the first bioimplantable material, the second 
bioimplantable material and the hinge are each components of a kit for 
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applying the biocompatible material to the working surface of the jaw of the 
surgical fastener. 



10. The apparatus of claim 9 wherein the kit further comprises a 
5 biocompatible adhesive for removably securing the first and second 
biocompatible material to the working surface of the jaw. 
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